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EXPERIMENTAL INVESTIGATIONS OF AN 0. 0**05 SCALE 


I 

SPACE SHUTTLE CONFIGURATION 3 ORBITER TO 
DETERMINE SUBSONIC STABILITY CHARACTERISTICS (0A21A/0A21B) 

sy 

B. W. Cameron and A. J. Ritschel 
Rockwell Intert ational 

ABSTRACT’ 


Experimental aerodynamic investigations were conducted in the >AAL 
Low Speed Wind Tunnel from May 21 through June k and from June 18 through 
June 25. 1973 on a 0.0*»05 scale -139B model Space Shuttle Vehicle (S3V) 
orbiter. The purpose of the test was to investigate the longitudinal and 
lateral-directional subsonic aerodynamic characteristics of the Rockwell 
International proposed PRR Space Shuttle Orbiter. Emphasis was placed on 
j» component buildup effects, elevon , rudder, body flaps, rudder flare effec- 

tiveness, and canard and speed brake development. 

Angles of attack from -U° to 2h° and angles of sideslip of -10° to 
10° were tested. Static pressures were recorded on the base. 

The aerodynamic force balance results are presented in plotted and 
tabular form. 

DMS- DR-2053 will be published in two volumes. Data for RASA 8eries 
No. 0A21A will be published as volume I and 0A21B as volume II. 
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SADSAC 

SYMBOL SYMBOL 

a 

O p CF 

M MACH 

F 

4 

rm/l 

V 

a 
fi 

* 

* 

P 

Ab 

b BREF 

c.g. 

4ef iref 

c 

5 SREF 
MRP 
XMRP 
YMRP 
JMRP 

SUBSCRIPTS 
b 
1 
e 
t 
m 

BC 
T 

1 , 2,— 5 
B 


Q(NSM) 

Q(PSF) 

RH/L 

ALPHA 

BETA 

PSI 

PHI 


NCMEWCLATORE 

General 

DEFINITION 

speed of sound; m/sec, ft/sec 
pressure coefficient; - p«)/q 

Mach number; V/a 

pressure; N/m 2 , psf 

dynaifiic pressure; l/2pV^, ll/m 2 , psf 

unit Reynolds number; per m, per ft 

velocity; m/sec, ft/sec 

angle of attack, degrees 

angle of sideslip, degrees 

angle of yav, degrees 

angle of roll, degrees 

mass density; kg/m^, slugs/ft^ 

Reference & C.G. Definitions 

base area; m 2 , ft 2 

ving span or reference span; m, ft 

center of gravity 

reference length or ving mean 
aerodynamic chord; m, ft 

ving area or reference area; m 2 , ft 2 

moment reference point 

moment reference point on X axis 

moment reference point on Y axis 

moment reference point on Z axis 

base 

local 

static conditions 
total conditions 
free stream 
balance chamber 
weight tare 

condition at station Kb 1,2, — 5, respectively 
body 
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SYMBOL 

SADSAC 

SYMBOL 

C N 

CN 

C A 

CA 

C Y 

CY 

°Ab 

CAB 

C Af 

CAF 

k :n 

cm 

" n 

CYN 

7 

CBL 


NOMENCLATURE (Continued) 

Body-Axis System 

DEFINITION 

normal-force coefficient; PormaJ - force 

qS 

axial-force coefficient; nx ^ al force 

qG 

3ide -force coefficient; side force 

qS 

base -force coefficient; bnse force 

qS 

_A b(Pb * PfflVdS 

forebody axial force coefficient, C A - C A ^ 

pitching-moment coefficient; pitching moment 

q ^REF 

yawing-moment coefficient; yawing moment 

qSb 

rolling-moment coefficient; rolling moment 

q3b 

Stability-Axis 


lift coefficient; ==££ 
qS 

drag coefficient; 

qS 

base-drag coefficient; ba8e drag 

qS 

forebody drag coefficient; C D - 

side-force coefficients aide force 

qS 

pitching -moment coefficient; Pitching moment 

^REF 

yawing-moment coefficient; yawing moment 

qj3o 

rolling-moment coefficient; rolling moment 

qSb 

lift-to-drng rntio; Cj/c D 

lift to forebody drag rntio; Cj/cw 
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NCMEWCLATURE (CONTINUED) ' 

ADDITIONS TO NOMENCLATURE 


SADSAC 
SYMBOL SYMBOL 



dcy/db 


c »y5 


DCYNDB 


c b 


DCBLDB 


C Y6a 


dcy/da 


DEFINITION 


side force coefficient derivative with respect to 
beta. Algebraic difference of the side force coef- 
ficient of two runs divided by the algebraic dif- 
ference of the side slip angle of the runs; per 
degree. 

yawing moment coefficient derivative with respect 
to beta. Algebraic difference of the yawing moment 
coefficient of two runs divided by the algebraic 
difference of the side slip angle of the runs; 
body axis system; per degree. 

rolling moment coefficient derivative with respect 
to beta. Algebraic difference of the rolling moment 
coefficient of two runs divided by the algebraic 
difference of the side slip angle of the runs; body 
axis system; per degree. 

side force coefficient derivative with respect to 
total aileron deflection. Algebraic difference of 
the side force coefficients of two runs divided by 
deflection angle of the runs; per degree. 





DCYNDA yawing moment coefficient derivative with respect 
to total aileron deflection. Algebraic difference 
of the yawing moment coefficient of two runs divided 
by the algebraic difference of the total aileron 
deflection angle of the runs; body axis systea; per 
degree. j 

DCBLDA rolling moment coefficient derivative with respect 
to total aileron deflection. Algebraic difference 
of the rolling moment coefficient of two runs 
divided by the algebraic difference of the total 
aileron deflection angle of the runs; body axis 
system; per degree. 

DCY/DR side force coefficient derivative with respect to 
rudder deflection. Algebraic difference of the side 
force coefficient of two runs divided by the alge- 
braic difference of the rudder deflection angle 
of the runs; body axis system; per degree. 


O 
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NOMENCLATURE (Continued ) 


SADSAC 

SB1BOL 

DCYNDR 

DCBLDR 

DCIMDE 

dcl/de 

XCP/L 

ELEVON 

AILRON 

CANARD 

3FDBRK 


DEFINITION 


yawing/ moment coefficient derivative with respect 
o rudder deflection. Algebraic difference of the 
yawing moment coefficient of two runs divided by 
the algebraic difference of the rudder deflection 
angle of the runs; body axis system; per degree. 


rolling moment coefficient derivative with respect 
to rudder deflection. Algebraic difference of the 
rolling moment coefficient of two runs divided by 
the algebraic difference of the rudder deflection 
angle of the runs; body axis system; per degree. 


pitching moment coefficient derivative with respect 
o elevon deflection. Algebraic difference of the 
pitching moment coefficient of two runs divided by 
the algebraic difference of the elevon deflection 
angles of the mans; per degree* 


lift coefficient derivative with respect to elevon 
deflection. Algebraic difference of the lift force 

, C ?!f icients of two I™* 3 divided by the algebraic 
difference of the elevon deflection angles of the 
runs; per degree. 


longitudinal center of pressure location; fraction 
of body length. 


elevon, surface deflection angle, positive 
deflection, trailing edge down; degrees. 


aileron, total aileron deflection 
(left aileron - right aileron)/2. 


angle, degrees. 


canard, surface deflection angle, positive 
deflection, trailing edge down; degrees. 


speedbrake, split rudder deflection angle, left 
split rudder trailing edge left and right split 


O '-"O'- atm AXKrib spill, 

rudder trailing edge right, « rf * (,S rL + 6 rR )/p, 


positive deflection; degrees. 



NOMENCLATURE (CONCLUDED) 


SYMBOL 

SADSAC 

SYMBOL 

DEFINITION 

1< *BF 

BDFLAP 

body flap, surface deflection angle, positive 
deflection, trailing edge down; degrees. 

«r 

RUDDER 

rudder, surface deflection angle, positive 
deflection trailing edge to the left; degrees. 

A6 e 

DELELE 

algebraic difference of elevon deflection angle 
between two runs; degree. 

& 

e max 

MAXELE 

maximum elevon deflection angle between two runs; 
degree . 


DELAIL 

algebraic difference of aileron deflection angle 
between two runs; degree. 

v 1 : 

: Saax 

MAXAIL 

maximum aileron deflection angle between two 
runs; degrees. 


DELRUD 

algebraic difference of rudder deflection angle 
between two runs; degree. 

^ r max 

MAXRUD 

maximum rudder deflection angle between two runs; 
degrees . 

A6 

DBETA 

algebraic difference of the angle of sideslip 
between two runs; degrees. 


VTLINC 

vertical tail inclination angle 4 positive when 
trailing edge left; degrees. 


CONFIGURATIONS INVESTIGATED 


The model for this test was an 0.0l*05 scale - 139B representation of 
the Rockwell International PER Space Shuttle Orbiter. The basic model is 
of the bended wing-body design utilizing a double delta wing and con- 
structed around an aluminum balance block with a 14.250 inch diameter bal- 
ance cavity. All large model components, i.e., body mold lines, wings 
etc., were constructed either of aluminum and/or wood and attached direct- 
ly to the model balance block. The other components, i.e., speed brakes, 
canards, etc., were constructed of aluminum, wood, and/or template steel 
ami attached to the fuselage. 


The available model configuration variables were; vertical tail; 
vertical tail rudder and/or rudder flare capability; full span split 
elevens with unswept hingeline; removable canopy, body flap, orbital man— 
uevering system, and wings; and various speed brake and canard combinations. 

The balance support system utilized for this test was the balance 
block sleeved for fit of the 2.5 inch MK IX internal balance and used with 
the NAAL sting support system. 

The various model components tested are listed below. Table II de- 
lineates the configurations these components were tested in while Table III 
lists the pertinent dimensions of each component. 


COMPONENT SYMBOL 

DESCRIPTION 

Bit 

-139 Baseline fuselage 

b 19 

-139B Baseline fuselage 

6 21 

Same as B^p except with an up 
cambered nose 

C 7 

-139B Baseline canopy 


-139B Baseline elevon used on 
wing W 107 

Kc 5 

-139 Baseline body flap 


Same as Fe but with an extended 
chord on top surface 


1U thru H 7 , 


Body mounted canards 


Hg thru 


Glove mounted canards 


h 12 » h i 3* thru 
Hj_g and H 2 l* 

H23 » H 2 g 
Mi* 

r 6 

V 7 

w 107 

rf 112 


<0 


Glove apex mounted canards 

Nose mounted canards 

-139B Baseline orbital manuevering 
system (OMS) 

-139B Baseline rudder used on 
vertical tail V7 

-139B Baseline all movable centerline 
vertical tail 

-139B Baseline double delta wing, 

^ = 2690 ft 2 

Same as W^qy except upper surface 
is straight line modified with clay 

Top-wing brake 

Main-gear door brake 

OMS-mounted brake 

Body-flare mounted brake 

Grit strips 



TEST FACILITY DESCRIPTION 


The Rockwell International (NAAL) Low Speed Wind Tunnel is a con- 
tinuous Clow, closed circuit facility with a 7.75 x 11 foot test section 
which is vented to atmospheric pressure. It is capable of speeds up to 
.00 miles per hour. Power is supplied by a 1250 horsepower nacelle -mounted 
synchronous motor driving a 19 foot diameter, 7-blnded laminated birch 
propeller. Air-speed xs controlled by varying the degree of coupling 
between the motor and propeller by means of an electromagnetic clutch. A 
damping screen and honeycomb section in the settling chamber upstream 
the contraction cone (7.53 to l) minimizes t;irbulence in ihe test section. 

Tests may be conducted using a variety of model mounting systems. 

These include single and double struts, sting support, reflection plane, 
cable suspension, and two-dimensional walls. Sting and strut support 
systems include both pitch and yaw positioning capability. 

The dynamic pressure in the test section is calibrated in terms of 
the difference in static pressure as measured at the 27-foot and the 
12-foot sections of the contraction cone upstream of the test section. 

These two static pressures are sensed by piezometer rings in the walls 
of the tunnel, and are connected to a pair of bellows in the "Q-balance ", 
''hero the difference between the pressures is balanced against an adjust- 
able weight, which is set for the desired tunnel velocity. Any unbalance 
is detected and indicated by a meter on the control console as a feed- 
back to the tunnel operator, who manually controls the tunnel velocity. 

The motor signal, along with the output of pressure transducers connected 
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TEST FACILITY - Conti muni. 


to the 17-foot and :?7-foot piezometer rings, is also recorded by the dntn 
system described below. 

The planar balance, which is locat'd beneath the floor of the test 
section, is used for measuring aerodynamic forces on the model. It con- 
sists of four flexure -mounted linkage systems which isolate the forces 
acting on a model into three mutually-perpendicular forces, each having 
a moment acting about its axis. The small movement of the model due to 
each force and moment is mechanically amplified by a system of levers, 
detected optically, and counteracted by an electrodynamic coil and magnet 
assembly. The coil current required to balance each aerodynamic force 
provides the output signals. The entire planar balance, and therefore 
the force axis system, rotates in yaw with the model, resulting in mea- 
surements in the stability -axis system. 

The electrical output of all instrumentation is recorded on magnetic 
tape by the ASTRODATA Data Acquisition System. This system can accept up 
to RO channels of analog voltage input data, which is amplified and fil- 
tered as required. The 50 channels can be scanned at either of two rates; 
approximately tYf or lj4 complete scans per second. Each signal is con- 
verted to a l4-bit digital word (including sign) and recorded on 7-track 
IBM- compatible tape. The tape is physically carried to the computer room 
on the mezzanine of the wind tunnel building, where the data are reduced 
to the desired form by a Data Ger eral Nova 820 computer. 
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DATA REDUCTION 


The aerodynamic force and moment data presented were measured by the 
ics:v Corporation *'o inch MK IX strain gage balance. The data have been 
corrected ior model base and balance chamber pressure effects, model 
blockage influence on tunnel dynamic pressure, wall interference effects, 
sting and balance deflections, and model weight tare. 

The corrections to axial force were accomplished in the following 
manner: 


C A f ~ ^A - Ca bc " ^A b ~ 
where : 


and: 

C Ab - - ^ P - b -..~ ^ Pb - 1/5 (Pbl + ... + Pb5) 

Cy^ f |’ = Model axial force weight tare 


P BC ~ p s j ^ A BC j 


The following reference dimensions were used for reducing the aero- 
dynamic data to coefficient form: 


Value 


Symbol 

Definition 

Full Scale 

Model Scale 

A b 

Area of base, ft ? (with CMS pods) 
(without CMS pods ) 

- 

0.570 

0.428 

a bc 

/Area of balance cavity, ft P 

- 

0.0985 

O 

Area of wing, ft P 

2690.00 

4.412 

MP 

Center of gravity, fus. sta., in. 
Center of gravity, aft of nose, in. 

1076.1+7 

838.47 

43.597 

33.958 

MRF 

Center of gravity, waterplane, in. 

4oo 

16.200 

Lp, 

Length orbiter body, in. 

1290. 30 

52.257 

l '( LREF ) 

Wing MAC, in. 

474.81 

19.230 

b ( BRKF ) 

Wing span, in. 

936.68 

37.935 




TEST : OAgl - NAAL 705 


J TABLE I 

TEST CONDITIONS 


DATE :g/gl-6A/73 


MACH NUMBER 


0.165 

0.260 


REYNOLDS NUMBER 
(pe< unit length) 

1.15 x 10^/ft 
1.85 x 10 6 /ft 


DYNAMIC PRESSURE 
(pounds/sq. inch) 

40 lbs/ft. 2 
100 lbs/ft. 2 


STAGNATION TEMPERATURE 
(degrees Fahrenheit) 

70 ~~ 110°F 

70 — 110°F 


BALANCE UTILIZED: 

TASK 2.5 INCH DIA. 

MK IX 


NF 

CAPACITY: 
3000 lbs. 

ACCURACY: 
± .25* 

COEFFICIENT 

TOLERANCE: 

SF 

1500 lbs. 

± -25* 


AF 

200 lbs. 

±- 25* 


PM 




RM 

4000 in. lbs. 

±•25* 


YM 




COMMENTS: 
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DATA SET/RUN NUMBER COLLATION SUMMARY 
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TABLE II. (COMTIWJED) 

DATA SET/RUN NUMBER COLLATION SUMMARY 
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DATA SET/RUN NUMBER COLLATION SUMMARY 1 DATE : 
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DATA SET/RUN NUMBER COLLATION SUMMARY 1 DATE : 
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TEST : OA2/fe CA/AAl '1Q<^ | D A TA SET«'RUN NUMBER COLLATION SUMMARY 1 DATE : 
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TABLE III. 

MODEL DIMENSIONAL DATA 


MODEL COMPONENT - B ODY - BIT 

GENERAL DESCRIPTION Pusela£e - gonfigurati j, Li C htvei*ht orbi^r 


Model Scale = .Ql*05 


DRAWING NUMBER VL70-0Q0139 


DIMENSIONS . 

FULL SCALE 

MODEL SCALE 

Length . ir. 

1290.3 

52.25715 

Mox Width - IN, 

267.6 

10.83780 

Mox Depth - IN. 

2l*l*. 5 

9.90225 

Fineness Ratio 

1*. 82175 

1*. 82175 

Area - FT 2 



Max. Cross-Sectional 

386.67 

0.63h23 

Planform 




Wetted 


( 


TABLE III. (Continued) 

MODEL DIMENSIONAL DATA 


MODEL COMPONENT '°° DY ~ 19 

GENERAL DESCRIPTION '• Fuselage, Configuration 3, per Rockwell Lines 
VL70-000139B. 

NOTE: Identical to B17 except forebody, 

Model Scale = .0405 

DRAWING NUMBER : . VL70-000139B 


DIMENSIONS : 

FULL SCALE 

MODEL SCALE 

Length - IN. 

^290.3 

52.25715 

Mox Width - IB. 

267.6 

10.83780 

Max Depth - IN. 

244.5 

9.90225 

Fineness Rotio 

4. 82175 

4.82175 

Area - FT 2 



Mox. Cross-Sectional 

386.67 

0.63423 

Planform 



Wetted 



Base 


■ 



4l 


TABLE III. (COWTIMUED) 


MODEL COMPONENT; BODY - B?JL 


GENERAL DESCRIPTION: Fuselage, Configuration 3. Rockwell Lines per 

“Alternate cambered forebody for VL70-0 0Q139B 11 

NOTE: B21 identical to B19, except forebody. 

Model Scale = . 0 4og 


Altn. cambered forebody 
. DRAWING NUMBER ; for VL70-00Q139B 


DIMENSIONS : 


FULL-SCALE MODEL SCALE 


Length - in. 

Max. Width - in. 

Max. Depth - in. 

Fineness Ratio 
Area - ft 2 

May. Cross-Sectional 

Planform 

Wetted 

Base 


1290.3 

267.6 

4 ,52175 

...38 6.67 


5 2.257 I S 
|0.ft37 80 
9 . 902 . 7 . 5 - 

kt£ZL21 



i . 


*1 


O 


1*2 


DSM 387-2 **p. Data 8/2/73 


DRAWING NUMBER 


1L7Q-Q00139 


DIMENSION: 


FULL SCALE 


Ungth (X 0 * 433 to X 0 = 670) - in. FS 

Mok Width 


237 


Mox Depth (Z 0 = to Z 0 » 501) - in FS 

Fineness Ratio 

Area 


Max Cross-Sectional 

Plonform 

Wetted 

Base 


MODEL SCALE 
9. 59SS O 


*»3 



♦ 


** 367-5 top. fie tt fi/a/73 1 





TABLE III. (CONTINUED) 
MODEL COMPONENT: ELEVON - E23 


GENERAL DESCRIPTION: Configuration 3 per W1Q7 Rockwell Lines 

VL7Q-0001393, data for (1) of (2) sides 


Model Scale = ,o4o5" 


DRAWING NUMBER: VL70-000139B 


DIMENSIONS: FULL-SCALE 

Area - FT 2 205.52 

Span (equivalent) - in. 353.34 

Inb'd equivalent chord y i 78 

Outb'd equivalent chord 55.00 

Ratio movable surface chord/ 
total surface chord 

At Inb'd equiv. chord .208 

At Outb'd equiv. chord .400 

Sweep Back Angles, degrees 

Leading Edge q.qq 

Tailing Edge -10.24 

Hingeline 0.00 


Area Moment (Normal to hinge line)- FT 3 1548.07 
Product of Area Moment 


MODEL SCALE 

o. 3 S 1 > o 

J ±£loi2 
2. 22750 


.208 


.400 


0.00 

-10.24 

0.00 

o.<oz .84 


» 


I 

TABLE III. (CONTINUED) 

MODEL COMPONENT: F5 Body Flap ^ 

GENERAL DESCRIPTION: ^ Configuration per Rockwell Lines VL70-000139 

— — - ■ -r - U 


Scale Model • . 04-05 

I 

DRAWING NUMBER VL70-000139 

DIMENSION : FULL SCALE MODEL SCALE 


length - in 84.70 3 , 43 a 3 .y 

Man Width ~ in 267.6 !6.fi37go 

Max Depth _______ __________ 

Fineness Ratio _______ ' 

Afeo - Ft^ 

Max Cross-Sectional _________ 

Plonfortn lAO.OO 0.2296 3 

Wetted ' • 

Bose __38^0958_ _ 


•i 


!»5 


OSN 36,-5 Exp. Dote 6/R/T3 


I 


TABLE HI. (CONTINUED) 


MOOEl COMPONENT: Body Flap - Fg 

GENERAL DESCRIPTION: Body Flap for configuration 3, 

ines VL70-000139B 



DRAWING NUMBER 

DIMENSION ; 

Length/^, in. 

Max Width.-^in. 

Mox Depth 
Fineness Ratio 
AreoA/ Ft^ 

Max Cross-Sectional 

Plonform 

Wetted 

Base 


FULL SCALE 

107.0 

267.6 


MODEL SCAi. E 

4,33350 
IQ* &37fiO 


38.0958 




> ■ ■ : . * ■ ' 


MN 3 © 7-5 Exp* D*te 6/8/73 



TABLE III. ( CONTINUED ) 


MODEL COMPONENT: Trimmer - Hi 

GENERAL DESCRIPT ION : TVim*.*.- us<»«A c* rcn^'CjuraDcn 3 uf V-. 'ct’e 

C Rockwell l:»«s ML7C>-OOOI3 <?b) ; hcx^ VKQ^>d- 


MODEL SCALE - .o4o5 

DRAWING NUMBER SS- A QOQ29 
DIMENSION: 

EXPOSED DATA (one side) 

Area ~ft^ 

Span ^in. 

Aspect Ratio 
Taper Ratio 
Dihedral Angle ~ deg. 
Incidence Angle ~ deg. 

Sweep Back Angle ~deg. 
Chords ~ in. 

Root 

Tip 

MAC 

Apex Location ~in. 

*o 

T o 

2o 

Area Centroid Location ~ in. 


FULL SCALE 
1 3 

43. 876 

2 • 

O 

o 

-Q-j-i.q t . z 9 

bo 


8S.3Z(° 

o 

5fe.8fl4 

470 


534 


4 10 


MODEL SCALE 

0,Qt\ 

1,777 

q.o4> 

o 

o 

d J 10 , zo 

bo 


o 

2. 3o4 

l%0X 


IU. 40 

21 . 


14. 40^ 


DSM 467 Exp. Date 11-9-73 


*»7 


TABLE III. (CONTINUED) 


MODEL COMPONENT : Trimmer - K 3 


GENERAL DESCRIPTION: T..; uie .,j ©* 

)vy.oct | • e*<i 

rc»\ f_. - c*v 3 

uct^cte ( Roc r 11 L, ul70-cooi39E 

1 . Wo d ^ 

>HOU^d“ 

■■ " ■■■■-■ y — - — 

MODEL SCAIE » . ©4oS 

DRAWING NUMBER SS,-4occ29 



DIMENSION: 

FULL SCALE 

MODEL SCALE 

EXPOSED DATA (one aide) 



Are* -ft 2 


0,o4 2 

Span -in. 

62.05 4 

2. *13 

Aspect Ratio 

2,C£> 

2. o4» 

Taper Ratio 

O 

c 

Dihedral Angle -deg. 

O 

o 

Incidence Angle -deg. 

Q-t-L^L 20 

o , IO .2.0 

Sweep Back Angle— deg. 

_ 4o _ 

. . 6 0 

Chorda— in 



Root 

120.4, 70 

4.887 

Tip 

c 

o 

MAC 

8 0.447 

3. 2*£ 

Apex Location -in. 



*0 

432 

/?. 494 

T o 



z© 

^ 4JO ... 

14. 4©* 

Area Centroid Location -in. 



x 0 

534 

21. 42.7 

Y o 



2 o 

410 

J4- 4oC 


48 
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TABLE III. (CONTINUED) 


MODEL COMPONENT: Trimmer - H4 


GENERAL DESCRIPTION: utrJ 

OV\ Vv> O <i » I ; <- A ro h| 

[. riur^+. c * 3 Ot'U;rlc 

CRockwstfll ol?d-cooi39 B ) 

Ido A v/ fv\ou.hTt~ 

|, L , 

- - -7 ■ - -- -- .... . ....... 

MODEL SCALE « .040 5" 

DRAWING NUMBER - fi 000 2 9 



DIMENSION: 

FULL SCALE 

MODEL SCALE 

EXPC6ED DATA (one side) 



Area ~ft^ 

1 3 

0 . o2l 

Span ~ in. 

44s . OS8 

1.8 fcS 

Aspect Ratio 

2.2 7 

2. 27 

Taper Ratio 

0 . 2 0 

0.20 

Dihedral Angle ~ deg. 

a 

O 

Incidence Angle ~ deg. 

0 } |O f 20 

0,10 20 

Sweep Back Angle ~deg. 

AS 

4s 

Chords ~in. 



Root 

LI. 734 

2*743 

Tip 

13 . 555 


MAC 

4 fc. Lfe> | 

I.B 90 

Apex Location ~in. 



*o 

461 

1 9- 72 3. 

T 



0 



Zo 

4 10 

1 <e> • 4s c ^ 

Area Centroid Location ~ in. 



*o 

S34 

21.^27 

Y o 



Z o 

4 lo 

|4,4oC 


OSM 467 Exp. Date 11-9-73 
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TABLE III. (CONTINUED) 


MODEL COMPONENT: Trimmer - H S 

GENERAL DESCRIPTION: ui ,rd on ^cd.f.rA C onfr .cy^rgj. c» i Ji'K.c i 

XJSsfck^ll L,>jPs UL7U-OOC139 B,) ^ >V'Ou>\t~ 


MODEL SCALE - . o4 OS' 



DRAWING NUMBER $>S A 00029 

DIMENSION: 

FULL SCALE 

MODEL SCALE 

EXPOSED DATA (one aide) 

Are* ~ft2 

24- 

o- o45 

Span ~in. 

4.5. (42 

2 . big 

Aspect Ratio 

2-27 

. 2 , 4 2 

Taper Ratio 

0,20 

O. iO 

Dihedral Angle ~ deg. 

O 

O 

Incidence Angle ~ deg. 

_P., 

.„9,-LP,.2-.P 

Sweep Back Angle ~deg. 

AS 

45 

Chords ~in. 

Root 

95 . 768 

3. £79 

Tip 

19. Itoo 

0.7)4 

MAC 

bS. 9g7 

2 . 4c 72 

Apex Locat ion ~ in . 

X o 

(p 

Ig.bU 

Y o . 

Zo 

4lo 

16-405 

Area Centroid Location ~ in. 

*o 

554 

21 .627 

Y o 

*0 

4 \o 

16 . 60 ^ 


i 

% 


DSM 467 Exp. Data 11-9-73 
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TABLE III* (CONTINUED) 


' T . COMPONENT: Trimmer - Hfe 

GENERAL DESCRIPTION : Tr.tvxM^r us.ed c« MoA»(<cd cc.n(;<-ju rn t.crt 3 uek.ctg 

Ol 1 Q-ocioi^ 98 ) j k>C >*\ouvvt 


MODEL SCALE = *Q4o S 

DRAWING NUMBER SS-/iooO Z9 

DIMENSION: 

EXPOSED DATA (one side) 

Area —ft 2 
Span— in. 

Aspect Ratio 
Taper Ratio 
Dihedral Angle— deg. 
Incidence Angle— deg. 

Sweep Back Angle— deg. 
Chords— in. 

Root 

Tip 

MAC 


Apex Location -in. 


*o 

Area Centroid Location— in. 
*o 
*o 


FULL SCALE 


ZS 

6>S, 278 
2. 37 

O 

o 

o 

So 


\Q 1.55-4 
O 


fe7. 703 


4-6.3 




4io 


MODEL SCALE 


e.o4 i 


J >1 1. 

2. 37 


O 


O 


O 


SO 


4.112 


o 


2.?f 2 


lg.752- 


iL.Lof 


Ife.tof 


51 
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TABLE III. (CONTINUED) 


MODEL COMPONENT: Trimmer - H7 

GENERAL DESCRIPTION: <=>r> 3 ^‘W‘<VS 

CRock^eU L;*^ ul-)Q.Q('oi 39B) ^ k>od^ mou^t 


MODEL SCAIE » .o4oS~ 

DRAWING NUMBER S3, -ft poo 2 9 
DIMENSION: 

EXPOSED DATA (one side) 
Area~ft2 
Span— in. 

Aspect Ratio 
Taper Ratio 
Dihedral Angle -deg. 
Incidence Angle -deg. 

Sweep Back Angle— deg. 
Chords— in. 

Root 

Tip 

MAC 

Apex Location -in. 

x o 

Y o 

Zo 

Area Centroid Location -in. 


Xo 

Y o 


FULL SCALE 


so 


92* Ji7 
Z, 37 


o 


o 


o 


£3. 


o 


9jS~. 744> 


430 




MODEL SCALE 


0.082 

...VJ?. 

2,37 


O. 

O 


o 


60 


5 .fel fe 

O 

3,878 

i ?.4'S 


)4.^oS 


iL.LOf 
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TABLE III. (CONTINUED) 


KODEL COMPONENT: Trimmer - H fi 

j DESCRIPT ION : Trii nw^r uir ch | ■ 3 ^ck«df 

(Rc<ku'tll L.wfs 0 00-0^0*3 9 E) j wvi d- tjWue H->ou»rt~ 


MODEL SCALE = .o^oS 


ss -AOC 02.9 


DRAWING NUMBER 

DIMENSION: 

EXPOSED DATA (one side) 
Ares —ft 2 
Span —in. 

Aspect Ratio 
Taper Ratio 
Dihearal Angle — dag. 
Incidence Angles deg. 
Sweep Back Angle —deg. 
Chords- in. 

Root 

Tip 

MAC 

Apex Location -in. 


FULL SCALE 


43. 210 


2 2.5 


0.50 


49 


S+.cis 


5<c>* o»7 


(c 20 


MODEL SCALE 


0. o2 1 

1. 750 


2 . 2 $ 


O.SO 


49 


3.4o^ 


2-^9 


2s. »IO 


Area Centroid Location — in, 
*o 


3Q1. S 


4 70 


1^.154. 


zi.HS 


3o7fT 


U.4S4 
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TABLE III. (continued) 


MODEL COMPONENT: Trimmer - H f 

GENERAL DESCRIPT ION : .Triiaavr.r.s u&<rct oi> j ; cA coftj^urott» x ucA.de 

(Rockwell l>w»i VH.7Q -ooo i 30^) , n* ■ d • qlcwe ^cutCf* 


MODEL SCALE » .o^of 


DRAWING NUMBER SS AOOOZ9 



DIMENSION: 

FULL SCALE 

MODEL SCALE 

EXPOSED DATA (one side) 



Area~ft 2 

2d> 

O. o45 

Span*- in. 

&\. r>$ 

2.562- 

Aspect Ratio 

7.0^ 

2.o4 

Taper Ratio 

O 

o 

Dihedral Angle ~ deg . 

o 

o 

Incidence Angle ~deg. 

o 

♦ 

U| 

0 

0.50 

Sweep Back Angle ~deg. 

49 

49 

Chords ~in. 



Root 

120. 123 

4.B4S- 

Tip 

O 

o 

MAC 

8o.o8Z 

3. *45 

Apex Location ~in. 



*o 

4oo 

^4.3oo 

*o 



Zo 

3o8.5 

12 . 4-94 

Area Centroid Location ~ in. 



Xo 

470 

11,13? 

T 0 



z o 

308.5* 

'Jd2± 
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TABLE III. (CONTINUED) 


MODEL COMPONENT: Trimmer - H IQ 

GENERAL DESCRIPTION: _ r» wf r *v\o6 » j »’ Con u .vxai: f-s — i 

uA./-lir C^ockworll L.’r.es UL*7 O - C C O 13 9 B ) ■ ^ loug KfruyTt* 


MODEL SCALE » 

DRAWING NUMBER SS>- AQQQ29 

DIMENSION: 

EXP06ED DATA (one side) 

Ares ~ft2 
Span in. 

Aspect Ratio 
Taper Ratio 
Dihedral Angle ~deg. 

Incidence Angle ~ deg. 

Sweep Back Angle ~deg. 

Chords —in. 

Root 

Tip 

MAC 


Apex Location -in. 

*o 

Y o 

2o 

Area Centroid Location -in. 


*o 

Y o 


FULL SCALE 

0.984 

o 

o 

O. SO 

—■ M 

87. 248 

o 

S8. I 4S~ 
620 


307. s 


k2 £> 


3 07. S' 


MODEL SCALE 


0.01 I 


o. 

0-984 


o 


Q 

o.so 


t4 


2. 533 


Q> 

2. 358 


2 S. no 


11.454 


27.135 


U.:*S± 
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TABLE III. (CONTINUED) 


MODEL COMPONENT : Trisnner - H II 


GENERAL DESCRIPTION: TV; » 


rd on 


CovrL.'aurc, < 


<? 


^kuicll Oil Q -o O o> 3 B ) » in.d - «i l o o c. *>ouKt 


MODEL SCALE* 

DRAWING NUMBER SS. ,<|ooc^ 


EXPOSED DATA (one side) 
Area -ft 2 


FULL SCALE 


MODEL SCALE 


0 . 01 1 


Span— in. 
Aspect Ratio 


3 P.S~ 4 > 

o. 99 4 


I. 2.S7 
d>994 


Taper Ratio 
Dihedral Angle ~ deg. 
Incidence Angle -deg. 
Sveep Back Angle ~deg. 
Chords —in. 


O.S'O 


122.591 


0.50 


Apex Location -in. 


DSM 4^7 Exp. Date 11 - 9-73 


&t. W 


3. io 


lefl.o 


• 2 * 47 - 


Area Centroid location -in. 


470 


■ Jgfit o. 


DRAWING NUMBER 


is- -flooci 9 


DIMENSION: 

EXPOSED DATA (one side) 


Area ~ft2 
Span ~ in. 

Aspect Ratio 
Taper Ratio 
Dihedral Angle ~deg. 
Incidence Angle ~ deg. 

Sweep Back Angle ~deg. 
Chords — in. 

Root 

Tip 

MAC 

Apex Location ~in. 
x o 

T o 

Zo 

Area Centroid Location — in. 
Zo 


FULL SCALE 


££ 

69.444 

Q 

O 

o.£~Q 
_£2 

Zo3- HI 
O 

> 3 S. 4 c >7 
Soo 
31 2.3 


3 > 2 . 3 


DSM 467 Exp* Late 11-9-73 
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MODEL SCALE 
C. OQ2 

2 .e< 3 
1.34 
o 
o 

O.SQ 

6 . 226 
O 

£r.4a.4:, 
2. 0 . '2 S O 

I2.64fl 







TABLE III. (CONTINUED) 


MODEL COMPONENT: Trimmer - H i3 


GENERAL DESCRIPTION : Tr |tw ^ f r 


Oj\ V^vOA.'I'gA CorvJ^ f,U r<*-t -c »■> 3 u 


L.n p Vl7o-cooi 396) . <*looe - opr* 


DRAWING NUMBER 


poo 2 ? 


/ABWWiVB ; 


EXPOSED DATA (one side) 

Are*~ft2 


MODEL SCALE 


0.139 


Span ~ in. 


I I 3. 57 2 


.ST 99 


Aspect Ratio 


2. v \ 


Taper Ratio 
Dihedral Angle ~deg. 
Incidence Angles deg. 
Sweep Back Angle ~dsg. 
Chords ~ in. 


O. so 


o. s o 


2 03. ill 


8.22*> 


Apex Location ~in. 


I IS, 4 e7 


Soo 


20. 250 


Area Centroid Location ~ in. 


DSM 467 Exp. Date 11-9-73 
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3|2 .3 





TABLE III. (CONTINUED) 


MODEL COMPONENT: Trimmer - H)4 


GENERAL DESCRIPTION: "TV • v*\<?r utpd on w. od.'X; c»<J C o*X • *1 u r< ^oi. 3 u f !>■' cl 




CALE « 


DRAWING NUMBER SS /loOO?9 


)IMENSION: 


EXPOSED DATA (one aide) 


Are* -ft 2 


Span -in. 


Aapect Ratio 


Taper Ratio 


Dihedral Angle -deg. 


Incidence Angle -deg. 


Sweep Back Angle— deg. 


Chorda— in. 


Apex Location -in. 


Area Centroid Location -in. 


DSM 467 Exp. Date 11-9-73 


FULL SCALE 


OS, 21 & 


2.11 


lOlr 5*4 


67 . 763 


463 


Aio 


MODEL SCALE 


O.o 41 


2 . 6 <J 4 


2.37 


4 .»i^ 


2 . 742 - 


I 8*75T2. 




I 6 • 6o5 



^ ' ;M*k' 




TABLE III. (CONTINUED) 


MODEL COMPONENT : Trimmer - H IS 


GENERAL DESCRIPTION: uirvj ov\ 

r A CcnI OUirO'tic^ 3 

uek do 

7 r-7 

C Wwoci 1 Li nf S VJL~)0 COOi39 B J j \poA K\ou wi~ 


MODEL SCALE « ,o4oS 

DRAWING NUMBER S Z-Acoo29 



DIMENSION: 

FULL SCALE 

MODEL SCALE 

EXPOSED DATA (one side) 



Area-ft^ 

50 

O. OQZ 

Span -in. 

92-3i7 

3. 739 

Aspect Ratio 

2-37 

2. 37 

Tajper Ratio 

O 

o 

Dihedral Angle —deg. 

4S 

45- 

Incidence Angle - deg. 

o 

o 

Sweep Back Angle -deg. 

SO 

SO 

Chords —in. 



Root 

143. fcl9 

5. B Ifc 

Tip 

o 

o 

MAC 

9S. 746. 

h£2&- 

Apex Location -in. 



*0 

430 

I7ALS-. 

Y„ 



o 



2 o 

dlfi 

1 (o »to5 

Area Centroid Location- in. 



Xo 



Y o 



Z o 

410 

i u • &os 
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TABLE III. (CONTINUED) 


MODEL COMPONENT: Trimmer - H Ido 

GENERAL DESCRIPTION: .Tri^hvf r ua<» <J on >»AotL.|<r<i Coiy^;t|u.ira- 4 -&n 3 
C 1, ^5 Ul*7o-coc i3 9£ ^ 


MODEL SCALE = * Q 4 og 


DRAWING NUMBER '■ 9 


DIMENSION: 

EXPOSED DATA (one side) 

Area ~ft 2 
Span ~ in. 

Aspect Ratio 
Taper Ratio 
Dihedral Angles deg. 
Incidence Angle ~ deg. 

Sweep Back Angle ~ deg. 
Chords ~in. 

Root 

Tip 

MAC 

Apex Location ~ in. 

*o 

T o 

Zo 

Area Centroid Location ~ in 
X 0 


FULL SCALE 


S4. 5* 


63 tjplB 


) . i 5" 


1. Iff 


C 


O. SO 


do 2. 


266> 


O 


I 9o.4>fc7 


500 


312.3 


312.3 


MODEL SCALE 


0. I 3^ 
3 • i<ydo 

1 . >5 

I. iff 


O 


da. SO 
4 2 


I I.5S3 


o 


7 . 722 


20. 250 


12.448 


I2.<*46 


61 
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TABLE III. ( CONTINUED ) 


MODEL COMPONENT: Trimmer - H 17 

GENERAL DESCRIPTION: _TlxJ^j£x. U o f\ >»voduj.>d cc,*\^.C|urr>t.c>\ 3 Vj<rK.<Jc 
Cgock^j ) „ L. . V) t / 0- c QQ 1^ 9 £>) } <3 k ** 94S &. . tX&iLiat 


MODEL SCALE - . 

DRAWING NUMBER SL-flQCO 2$> 
DIMENSION: 

EXPOSED DATA (one side) 

Area —ft 2 
Span -in. 

Aspect Ratio 
Tapar Ratio 
Dihedral Angle ~ deg. 

Incidence Angle— deg. 

Sweep Back Angle -deg. 

Chords -in. 

Root 

Tip 

MAC 

Apex Location— in. 

*o 

Y o 

Zo 

Area Centroid Location — in. 

*o 

i 

Y o 


PULL SCALE 
!fe6>-S~ 
2. 1 1 


Q 

& 

o,Sa 

4S 


2 66 


I fo.647 

goo 


312. 3 


MODEL SCALE 
Q. 274s 

2aJ 

Q 

o 

o. go 

±S 

II .S83> 


7. 7ZL 
■2 0.250 


12.4^ 


312.3 
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TABLE III. (CONTINUED) 


MODEL COMPONENT: Trimmer - H 16 

GENERAL DESCRIPTION: Trirwiwer on Con|i^umicn vjcliicig 

C ftockioeU !zL2Ui UnO-OQOl S9B ) <^\oue Q^* >*ou»\t 


MODEL SCALE = . o4QS 

DRAWING NUMBER Ss-A OOQ2.9 
DIMENSION: 

EXPOSED DATA (one side) 

Area ~ ft 2 
Span ~ in. 

Aspect Ratio 
Taper Ratio 
Dihedral Angle ~ deg. 
Incidence Angle ~ deg. 

Sweep Back Angle ~deg. 

Chords ~in. 

Root 

Tip 

MAC 

Anex Location ~in. 

x o 

Y o 

Zo 

Area Centroid Location~in. 

X 0 

Y o 


PULL SCALE 



S«4 . So7 

0. 75 


_J2_ 

Q 

< 0.50 

68 


a 84 .jois 

o 


1 89. 743 


500 


3IZ.3 


312 .. 3 


MODEL SCALE 


2. >9? 
0.7S 
o 
o 

&.S o 

-JkA 

I I.S27 
o 

7. 484 

20. ZSO 




12.64 8 
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TABLE III. (CONTINUED) 


MODEL COMPONENT : Trimmer - K 2 3 

GENEftAL DESCRIPT ION : Tr it^Mer ok Vrw^cA . ^ ■ rd Co c .•> j> vi< j ^i'c)c 

X Rockwell 0^70-° £SIL~ 2JL1 f frost i^oju^ir 


SS-/) 00029 


MODEL SCALE =* » ^4 Q$~ 

DRAWING NUMBER 

DIMENSION: 

EXPOSED DATA (one side) 

Area~ft2 

Span -in. 

Aspect Ratio 
Taper Ratio 
Dihedral Angle ~ deg. 
Incidence Angle -deg. 

Sweep Back Angle ~ dog. 
Chords— in. 

Root 

Tip 

MAC 

Apex Location— in. 

x o 

Y o 

Zo 

Area Centroid Location — in. 
*o 


FULL SCALE 
2 I 

6 S'. SSO 
2.fi4 


O 


31 


77. 2 9£~ 
O 


SI.S3Q 


279 


--■dLQ- 


MODEL SCALE 


P : 6 3 d. 


2 . LS5 


2,64 


O 


31 


3 , 1 30 


2. op, 1 


i i. 299 


I L. < (&c 5 


jjjo. 
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TABLE III. (CONTINUED ) 


MODEL COMPONENT: Trimmer - H24 

GENERAL DESCRIPTION: Tr, mw^r- used On mod-f cd ccn{;<jurafro* 3 vK-h.'cie 

Q Fockioe.ll l>fs V)l70-OQo 139BJ , ^looe ct^x 


MODEL SCALE 


. o4 0 5" 


.L-/] 0 f -0 2 9 


DRAWING NUMBER 
DIMENSIO N: 

EXPOSED DATA (one side) 
Area ~ft^ 

Span ~ in. 

Aspect Ratio 
Taper Ratio 
Dihedral Angle ~ deg. 
Incidence Angle ~ deg. 
Sweep Back Angle ~deg. 
Chords ~ in. 

Root 

Tip 

MAC 

Apex Location ~ in. 


PULL SCALE 
30 

40.4 78 

USZ 

o 

o 


(o& 


2)2. J^o 


141.427 


500 


MODEL SCALE 


0.049 


t.t*S9 


I.SZ 


o. S^O 


8.592 


o 


5.726 


2 0.250 


Area Centroid location- in. 
Xo 


3)2. 5 


I 2 . 6 . 4 8 


( 


312 3 


1 7.. LAS 
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TABLE III. ( CONTINUED) 


MODEL COMPONENT : TMamar - 

GENERAL DESCRIPTION: Trimmer us.g«A on h»c.dU^>gY\ cn j? 

uck . cte CRof:Wuocil L!frf.s. Ul 7Q-COO >S9R j j noSt* Kcu i.\t ~ 


MODEL SCALE « ■ o4o£~ 

DRAWING NUMBER SS-A/-C P<>9 

DIMENSION: 

EXPC6EB DATA (one aide) 

Area ~ft^ 

Span ~ in. 

Aspect Ratio 
Taper Ratio 
Dihedral Angle ~deg. 
Incidence Angles deg. 

Sweep Back Angle ~deg. 

Chords ~in. 

Root 

Tip 

MAC 


Apex Location ~in. 

X o 

T o 

Zo 

Area Centroid Location ~ in. 
*o 


FULL SCALE 


2 . I 


&S.SS 


2i&± 

o 

o 


o 


2> 

77. 29S 

O 

SI. 530 


2 . 79 


32| ,o 


221.0 


MODEL SCALE 


O .oi^ 


Z .6.54 


2,64 

o 


o 


O 


21 


3» j 30 


O 


2.08*7 


It . *99 


> 3.4QS 


i3 -4oS 
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TABLE III. (CONTINUED) 

MODEL COMPONENT: QMS Pod - 


l 

t 


GENERAL DESCRIPTION: Configuration 3 per Roclcwell Lines VL70-000139 


— — — — — - — u 

NOTE: M4 identical to M3, except intersection to fuselage. 

— • °^os~ 

DRAWING NUMBER VL70-000139 

DIMENSION : FULL SCALE 


length - IN 
Max Width - IN 
Max Depth - IN 
Fine nets Ratio 
Area - FT 2 

Max Cross-Sectional 

Planform 


346.0 

108.0 
113.0 


MODEL SCALE 

i4.qi 300 
4. 374oo 
4. s 7 fe5Q 


Wetted 


Base 
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1ABLE III, (CONTINUED) 


MODEL COMPONENT : RUDDER - iU __ 

6ENERAL DESCRIPTION; 

NOTE: Identical to ?c notch ?lonr T.". r-f ruddor 



Model Scale = ,o4oS 


DRAWING NUMBER: VL70-00Q095 


DIMENSIONS: 

Area - FT2 

Span (equivalent) - IN. 

Inb'd equivalent chord 

Outb'd equivalent chord 

Ratio movable surface chord/ 
total surface chord 

At Inb'd equiv. chord 

At Outb'd equiv. chord 

Sweep Back Angles, degrees 

Leading Edge 

Tailing Edge 

Hingeline 

Area Moment (Normal to hinge line)- FT 3 
Product of Area and Kean Chord 


FULL-SCALE 

106.38 

201.0 

SL. Sgl- 
50.833- 


0.400 

0.400 


. 3k JSL 
■.2 L21 

2kz 81 

52L2 1 


MODEL SCALE 


0* . ) 7 h4 9 
& . i4toSc 


3. ?09i9 
2 . o M 


0.400 

0.400 




■2(u2S 



0.03495 
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TABLE HI. (CONTINUED) 


MODEL COMPONENT : VERTICAL - V 7 

C GB1ERAL DESCRIPTION: Centerline vertical till, doublevedge airfoil with 

rounded leading edge. 

NOTE: Seme as V5. but with nenipulfetor housing removed. 


Model Scale =_ • o4Q3~ , 

DRAWING NUMBER: VL7Q-000139 

DIMENSIONS : 

TOTAL DATA 

Area (Theo) Ft 2 
Pianforro 
Span (Theo) In 
Aspect Ratio 
Rate of Taper 
Taper Ratio 

Sweep Back Angles, degrees 
Leading Edge 
Trailing Edge 
0.25 Element Line 
Chords: 

Root (Theo) UP 
Tip (Theo) WP 
MAC 

Fus. Sta. of .25 MAC 
W. P. of .25 MAC 
B. L. of .25 MAC 
Airfoil Section 
, Leading Wedge Angle Deg 
Trailing Wedge Angle Deg 
Leading Edge Radius 
Void Area - Ft* 

Blanketed Area 


FULL-SCALE MODEL SCALE 


425.92 








Q.(e9U>\ 




45*000 45.000 

26.249 2&.249 




268.50 

19^81 

J-OlgL 


lO.8742.S~ 

, &■£?.?*£ 
£2dJU£. 

ZS. 73k 4,4 

-2*22_ 


2&2S & L xo.ooo, _ 

14.920 14*320 

9.0 O.QfilQC 

13.17 

■JLQQ, , fl.QQ ^ 
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TABLE III. (CONTINUED) 


MODEL COMPONENT: WING-W 107 

GENERAL DESCRIPTION : Configuration 3 per Rcckveli Lines V 1,70-0001 3 vn 

NOTE: Same as W103, exce&t cuff, airfoil and incidence aru»le. 


Model Scale - .0405' 

TEST NO. 


DIMENSIONS: 


TOTAL DATA _ 

Area (Theo.) Ft 2 
Planform 
Span (Theo In, 

Aspect Ratio 
Rate of Taper 
Taper Ratio 

Dihedral Angle, degrees (6 TE of Elevon) 
Incidence Angle, degrees 
Aerodynamic Twist, degrees 
Sweep Back Angles, degrees 
Leading Edge 
Trailing Edge 
0.25 Element Line 
Chords: 

Root (Theo) B.P.0,0. 

Tip, (Theo) B,P, 

MAC 

Fus. Sta. of .25 MAC 
. W.P. of .25 MAC 
B.L. of .25 MAC 
EXPOSED DATA 9 
Area (Theo ) Ft 4 

Span. (Theo) Ih. BP108 
Aspect Ratio 
Taper Ratio 
Chords 

Root BP108 
Tip 1.00 b 
7 

MAC 4 
Fus. Sta. of .25 MAC 
W.P. of .25 MAC 
B.L. of .25 MAC 

Airfoil Section (Rockwell Mod NASA) 
XXXX-64 


Root b 

r 

Tip b ■ 

7 


Data for (1) of (2) Sides 
Leading Edge Cuff 9 
Planform Area Ft 4 


Leading Edge Intersects Fus M, L. 8 Sta 
Leading Edge Intersects Wing 9 Sta 


DWG. NO. VL70-000139P 

FULL-SCALE MODEL SCALE 


2690.00 

~93^.6S 

ZjlZK 

— 1JZL 
— 2 * 202 . 
— 1 * 502 . 

■ ■ Q.5QQ 
— jj.Q2Q, 

— 

— Xim • 

- 689 . 24 , 
- 137 . 6,5 
— 47L81.. 
. 1116.69 
. . 299.22 

-162. n 

1752.29 
720. 6s 

SlaCSi 

562.40 

393.03 

1185.31 

300.20 

•3T3T- 


37 . 

2.265 

- 1:177 

- 2 . 2 09 , 

-T.500 

0- c QQ 

■±3.. OOP 

45.000 

- 02*24 . ■„ 
■ 25 * 222 ,. 

27,9t4ZZ 
S.5B29 2 

J2l, lz ?£9 

4<c.o44M 

>2. II 740 
7. i>?fe24. 

2.fc/4t9 
29. IB7S4 

~2. 058 
6.2451 

2.2. 77 7 20 
S.S~ 8 Z 92 

<S.9I771 
4fl.oosofc 
1 2 .-isafo 
Vo. 1 9fe 2fi 


0.10 

0.1: 


0.10 

0.12 


•IfiBCJC* 




’• simro- 1 

20. 2S0OO 


o 


1 


to 
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MODEL COMPONENT: WING-W 11? 


GENERAL DESCRIPTION : Configuration 3 

NOTE: S?.ne *s './• iq 7 except upper surf^re is straight line. 


Model Scale = ,o^uS 


TEST NO. 

DIMENSIONS: 

TOTAL DATA , 

Area Oneo.) Ft 2 
Planform 
Span (Theo In. 

Aspect Ratio 
Rate of Taper 
Taper Ratio 

Dihedral Angle, degrees (© TE of Elevon) 
Incidence Angle, degrees 
Aerodynamic Twist, degrees 
Sweep Back Angles, degrees 
Leading Edge 
Trailing Edge 
0.25 Element Line 
Chords : 

Root (Theo) B.P .0*0* 

Tip, (Theo) B.P, 

MAC 

• Fus, Sta. of .25 MAC 
.W.P. of .25 MAC 
B.L. of .25 MAC 

EXPOSED DATA « 

"Area (Theo) Ft* 

Span, (Theo) In. BP108 
Aspect Ratio 
Taper Ratio 
Chords 

Root BP108 
Tip 1.00 b 

MAC 2 
Fus. Sta. of .25 MAC 
W.P. of .25 MAC 
B.L. of .25 MAC 

Airfoil Section (Rockwell Mod NASA) 
XXXX-64 

Root b ■ » 

1 

< Ti p b » 

7 

f \ Data for (1) of (2) Sides 
'■ ! Leading Edge Cuff 9 

Planform Area Ft 4 

Leading Edge Intersects Fus M. L, 0 Sta 
Leading Edge Intersects Wing 0 Sta 

71 


DWG. NO. 

FULL-SCALE 

MODEL SCALE 

2690.00 

4.“V<227 

936.62 

3 7.93SS + 

- 2.265 

2.265 

1.177 

_ 1.177. 

0. 2 00 

0.200 

3.500 

3. 500 ..... 

0.500. 

0,500 

+3.000 

+3. COO 

. 45,000. 

45.000 

-10. 24 

-10.24 

3S.-.2Q2 • 

J5a2Q2 

689.24 

2 7-9/422. 

. 137.85 

s.sszyz 

474,81 _ 

1?. 2.2.9* ° 

1136.89 . 

44,. ©4404 

__ r 299,20. 

14.1176,0 

182.13 

7.3742.4, 

1752.29 

2.6 741? 

720.68 

29. 1147 5*1 

2.058 

2.058 

0.2451 

0.2451 

562.40 

ZZ- 1 7?zc> 

1577b? " 

S. S&2-92 

393.03 

/S.9I771 

1185.31 

4,8 f oe>S°4 

'300. 20 

I2.l5-S\0 

251.76 

10. 1 9 4=2-6 

0.10 

# 

0.10 

0.12 

0.12 


' TOTTH ' a.!94TC" 

500 ZjQi 

mi HHHk 
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DRAWING NUMBl 


DIMENSIONS : 

TOTAL DAT- 
Area 

Planform 

Wetted 

Span (equivalent) 

Aspect Ratio 
Rate of Taper 
Taper Ratio 

Dihedral Angle, degrees 
Incidence Angle, degrees 
Aerodynamic Twist, degrees 
Toe-In Angle 
Cant Angle 

Sweep Back Angles, degrees 
Leading Edge 
Trailing Edge 
0.25 Element Line 
Chords : 

Root (Wing Sta. 0.0) 
Tip, (equivalent) 

MAC 

Fus. Sta. of .25 MAC 
W.P. of .25 MAC 
6.L. of .25 MAC 
Airfoil Section 
Root 
Tip 

EXPOSED DATA 


FULL-SCALE 



Area 

Span, (equivalent)/*!** 
Aspect Ratio 
Taper Ratio 
Chords 
Root 
Tip 


1 37. fc 
107 

LlSSl 

_L£_ 


107 

107 


Fus. Sta. of 


112£ 
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MODEL SCALE 


M 



1 


4. as3 
~SS 

■ J,o . 

± l ±22 

At, 32ft 

* 


NASA-MSPC-MAP 



TABLE in. (CONTINUED) 

MODEL COMPONENT: &£££& Bft/XKg-23 

GENERAL DESCRIPTION: flat Plate spe-ec> Rg£M<£ MQumtep oM ummc, 

LQWO^P SultfACC f AHEAP OF t-AKiPimC Atftg] OF MOP)F)Et> Co.^f U>UgA- 

llOD 3 ; ULlO*OOOa9B ; _ 

MoPet- <>cAt-e - ,o4 oS 

drawin(. mmutrc 


DIMENSIONS : 

TOTAL DATA 


Area 

Planform 

Wetted 

Span (equivalent) 

Aspect Ratio 
Rate of Taper 
Taper Ratio 

Dihedral Angle, degrees 
Incidence Angle, degrees 
Aerodynamic Twist, degrees 
Toe-In Angle 
Cant Angle 

Sweep Back Angles, degrees 
Leading Edge 
Trailing Edge 
0.25 Element Line 
Chords: 

Root (Wing Sta. 0.0) 
Tip, (equivalent) 

MAC 

Fus. Sta. of .25 MAC 
W.P. of .25 MAC 
B.L. of .25 MAC 
Airfoil Section 
Root 
Tip 

EXPOSED DATA 


FULL-SCALE MODEL SCALE 




Area 

Span, (equivalent) PER Side" 
Aspect Ratio 
Taper Ratio 
Chords 
Root 
Tip 


42.9 
64 _ 

JL£ 


O.IOS 
3. <lc2. 

~rztg 

l.o 


aa iiia 

41 2 .SH 


Fus. Sta. of Htn^eliwe 


1042. 


42.2P> 


nasa-mspc-maf 


A ’'rw Itf: Li'r.i’-- „s 
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M6PE.I SCAL fc » ,Q4°> 


DRAWING NUMBER : 
DIMENSIONS : 

TOTAL DATA 


Area 

Planform 

Wetted 

Span (equivalent) 

Aspect Ratio 
Rate of Taper 
Taper Ratio 

Dihedral Angle, degrees 
Incidence Angle, degrees 
Aerodynamic Twist, degrees 
Toe-In Angle 
Cant Angle 

Sweep Back Angles, degrees 
Leading Edge 
Trailing Edge 
0.25 Element Line 

Chords : 

Root (Wing Sta. 0.0) 
Tip, (equivalent) 

MAC 

Fus. Sta. of .25 MAC 
W.P. of .25 MAC 
B.L. of .25 MAC 
Airfoil Section 
Root 
Tip 

EXPOSED DATA 


Area 

Span, (equivalent)/**'*** 
Aspect Ratio 
Taper Ratio 
Chords 
Root 
Tip 

Fus. Sta. of 


FULL-SCALE 





l&S. 

1 20 


11 * 3 . 


MODEL SCALE 


NA 


\ 

- A 

\_ _ . 

\ . . 

\ 








J - . - 

I 

r 







\ 

j — 



m m . 

1.20 

4.e*o 


7h 


NASA'MSPC'MAF 





TABLE III. (CONCLUDED) 


MODEL COMPONENT: SpEEb BT?ake -Zg 

GENERAL DESCRIPTION: FiftT Plate spfcEfc spake a\qlmteD oia FusfciALe 

Slt£ Of tRAILUaC, EDC.E ffcOby Q£ COMF16U? A"T<OA> 3 

VIP.HICLF J ul^o- OOP I 3>9 B 

MODEL SCALE » . Q± Q £ 


DRAWING N UMBER: 
DIMENSIONS : 

TOTAL DATA 


Area 

Planfortn 

Wetted 

Span (equivalent) 

Aspect Ratio 
Rate of Taper 
Taper Ratio 

Dihedral Angle, degrees 
Incidence Angle, degrees 
Aerodynamic Twist, degrees 
Toe-In Angle 
Cant Angle 

Sweep Back Angles, degrees 
Leading Edge 
Trailing Edge 
0.25 Element Line 
Chords : 

Root (Wing Sta. 0.0) 
Tip, (equivalent) 

MAC 

Fus. Sta. of .25 MAC 
W.P. of .25 MAC 
b.L. of .25 MAC 
Airfoil Section 
Root 
Tip 

EXPOSED DATA 


Area 

Span, (equivalent)/side 
Aspect Ratio 
Taper Ratio 
Chords 
Root 
Tip 

Fus. Sta. of 


FULL-SCALE MODEL SCALE 





LLA 



_2S 

i to 
2.S3 2- 
0.6*9 


0.1*9 

4.660 

2.S8V 

0.624 


' 4 ° g-.fejo 


1 51 & 


&lz£M± 
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TABLE V. SUMMARY OF SPEED BRAKE GEOMETRIES 













Figure 2. - Continued 




Figure 2. - Continued 



149.63 










Figure 2. - Continuea. 





:ure f. . - Continued 





Figure 2. - Continued 













X rt - 238 



0 

1 

X 0 - 279 

T x 

X 0 - 328. S 


q. 

H 2 ^ Trimmer «. 


Pl.gure 

2. - Continued 








a. Configuration: E19C7M4F5W107E23V7R6 
Front View 



b. Configuration: B^C^M^F s w 107 e 23 v 7 % 
Right Rear View 
Figure 3. - Model photographs 




c. Configuration; B^gCjM^F 5^iOT®23^T^ 
Left Rear View 






f. Configuration: w 

Figure 3. - Continued. 
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Configuration; C 7 ^4 ^5 *107 ^23 ^7 '2 5..^ 



Configuration; Bio Cj M4 F$ Wjo7 ^23 v 7 &6 ^ 
ftgHre . 3* ,? Continued. 




4> Configuration : B 1 Q C 5 ^ 107 ^2 3 V 7 V 4 

Figure 3. - Continued. 
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CenligUT****®* M4F 5W107E 23 v 7 r 6 x 9 
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Concluded* 
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rim description 
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ANGLE OF ATTACK. ALPHA. DEGREES 

REYNOLDS NUMBER EFFECT 




- attack, alpha, degrees 
NUMBER EFFECT 



REFERENCE I r FORMAT I 



ANGLE OF ATTACK. ALPHA. DEGREES 

REYNOLDS NUMBER EFFECT 

















;K. ALPHA. QEGRLlS 

modification 
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ATTACK, ALPHA, DEGREES 

FUSELAGE NOSE CAMBER 






ATTACK. ALPHA. DEGREES 

: USELAGE NOSE CAOSER 




FIGURE 

CA3MACH 



ATTACK* ALPHA. DEGREES 

FUSELAGE NOSE CAMBER 





ATTACK. ALPHA. DEGREES 

FUSELAGE NOSE CAMBER 
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~ 6 “ 4 ” angle of attack, alpha, degrees 

figure 85 CONFIG 133B CANARD CH233 INFLUENCE ON ELEVON EFFECTIVENESS 
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ATTACK. ALPHA. DEGREES 

; EFFECTIVENESSCBASIC 12 Z3 SPEEOBRK) 









OF ATTACK. ALPHA. DEGREES 

JAKE EFFECT I VENESS t BAS I C Z 




REFERENCE St'FORfV 






FIGURE 

CMMACH 
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FIGURE 

CAJMACH 











ATTACK* ALPHA. DEGREES 

; EFFECT I VENESS [BASIC Z2 Z3 SPFEDBRIO 
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attack, alpha. DEGREES 
: EFFECT I VENESS C BAS I C Z3 Z4 SPEED8RK3 



BCR.AP REFERENCE INFCR.HVT ICN 



ATTACK. ALPHA. DEGREES 
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